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MINERAL RESOURCE POTENTIAL AND GEOLOGY OF THE MANCOS MESA WILDERNESS STUDY AREA, SAN JUAN

EXPLANATION OF MINERAL RESOURCE POTENTIAL

] Geologic terrane having moderate mineral and energy resource potential for uranium and oil and

gas, with certainty level C; and low mineral and energy resource potential for other metals, coal,
and geothermal energy, all with certainty level C—Applies to entire study area

SEQUENCE OF MAP UNITS

SURFICIAL DEPOSITS
Qd Qa
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SEDIMENTARY ROCKS
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DESCRIPTION OF MAP UNITS
SURFICIAL DEPOSITS

Dune sand (Holocene)—Windblown sand deposits derived mainly from weathering of Navajo Sandstone.
Includes both drifting and stabilized sand dunes. Mapped in selected areas where dune deposits were
relatively thick

Alluvium (Holocene)—Stream-deposited silt, sand, and gravel in active washes. Mapped in selected areas
south of the Mancos Mesa Wilderness Study Area to differentiate dune sand from alluvium. Collu-
vium, talus breccia, and landslide deposits were not mapped (see map of Thaden and others (1964)
for distribution of these deposits)

SEDIMENTARY ROCKS

Carmel Formation (Middle Jurassic)—Small butte- and mesa-capping interbedded, near-shore, shallow-
marine mudstone, siltstone, and sandstone: reddish-brown to grayish-orange and grayish-pink to yel-
lowish-gray very fine to fine-grained sandstone, and reddish-brown siltstone and mudstone. Some
pale-green mottling and scattered well-rounded medium and coarse quartz grains in some sandstone
beds; contains abundant grains of angular quartz and potassium feldspar; cement is predominantly
carbonate, gypsum, or goethite with minor anhydrite or opaline silica. Formation in map area consists
of three principal sandstone units and three intervening siltstone-mudstone units; base of formation is
unconformable on the Navajo Sandstone; top of formation eroded in map area; maximum exposed
thickness about 45 ft

Navajo Sandstone of Glen Canyon Group (Lower Jurassic)—Cliff-forming eolian sandstone, light gray
to light orange, well sorted, very fine to fine grained, some scattered medium grains and common
laminae of coarse and medium grains; most grains are subrounded quartz and potassium feldspar;
larger grains tend to be well rounded; predominant cement is either opaline silica or gypsum, or both;
formation is characterized by thick sets of large-scale cross stratification separated by interdune planar
surfaces and associated flat-bedded sandstone containing local thin lenses of playa-lake, wavy lami-
nated, aphanitic to fine-grained, gray, pink, and brown dolostone and minor limestone and sandy to
cherty limestone with associated irregularly bedded red calcareous sandstone. The carbonate lenses,
which are less than 40 in. thick and less than 1 mi long, commonly contain ostracode valves, desicca-
tion features, low-index ripple marks, and quartz sandstone pockets and dikes. Parts of the Navajo
Sandstone contain slumped or contorted crossbedding probably due to water saturation of the dune
sand before compaction. Water saturation may have resulted from periods of intense rainfall and (or)
elevated water table in the dune field. Orientation of cross strata indicates that winds moved sand
toward the southeast (S. 65° E. in Moqui Canyon area) during Navajo time. Base of formation is con-
formable on the Kayenta Formation. Erosional surface on the Navajo Sandstone weathers to rounded
beehive-shaped knobs and carbonate-capped small mesas. Thickness ranges from 650 to 800 ft

Kayenta Formation of Glen Canyon Group (Lower Jurassic)—Alternating cliff- and ledgy slope-forming
sandstone, minor conglomeratic sandstone, shaly mudstone and siltstone, pale red to purplish red,
fluvial, micaceous, cross laminated to flat bedded, fine to coarse grained (mostly fine to medium
grained); grains are mostly subangular to subrounded quartz and potassium feldspar; some quartz
grains have overgrowths; cement is predominantly carbonate or gypsum with minor opaline silica;
common parting lineation and calcite veinlets. Sparse light-gray to light-orange Navajo Sandstone-like
large-scale cross-stratified eolian sandstone beds in the upper part. Fluvial cross laminae occur in
trough and tabular sets less than 2 ft thick; some sets are as much as 25 ft wide. Orientation of cross
strata indicates that streams flowed southwest (S. 52° W. in Moqui Canyon area) during Kayenta time.
Fluvial sandstone beds contain abraded pink and purple zircons of probable Precambrian age derived
from erosion of Precambrian rocks exposed east of the Kayenta Formation. Red and gray Liesegang
banding is common in the formation. Base of formation is unconformable on Wingate Sandstone. Top
of formation is generally marked by a thin, persistent purple and red shaly mudstone unit. Thickness
ranges from 185 to 260 ft

Wingate Sandstone of Glen Canyon Group (Lower Jurassic)—Cliff-forming eolian sandstone, reddish
pink to reddish orange, very fine to fine grained; grains are mostly subangular to subrounded quartz
and potassium feldspar; cement is predominantly clay or carbonate with minor anhydrite, gypsum, or
goethite; some samples contain very fine subhedral crystals of calcite and (or) dolomite; formation is
characterized by medium to thick sets of large-scale cross stratification separated by interdune planar
surfaces and horizontal stratification. Orientation of cross strata indicates that winds moved sand
toward the southeast (S. 54° E. in Moqui Canyon area) during Wingate time. Base of formation is
unconformable on the Chinle Formation. Thickness ranges from 320 to 345 ft

Undifferentiated Chinle Formation (Upper Triassic)—Characterized by steep slopes of interbedded
claystone, siltstone, saridstone, and minor conglomeratic sandstone and limestone nodules in the
upper part and by ledgy slopes of interbedded claystone, siltstone, sandstone, and minor con-
glomeratic sandstone and coaly layers in the lower part. Siltstone and sandstone ranges from coarse
silt to coarse sand and conglomeratic sand that are composed predominantly of poorly to moderately
sorted, subangular to subrounded quartz and minor potassium feldspar; chert grains are conspicuous
in some samples; cements are predominantly carbonate minerals and may be as much as 50 percent
of the rock. Upper part consists of the fluvial and lacustrine Church Rock Member including the fluvial
Hite Bed, lacustrine Owl Rock Member, and fluvial and lacustrine Petrified Forest Member. Lower part
comprises a discontinuous fluvial sandstone possibly equivalent to the Moss Back Member, fluvial,
deltaic and lacustrine Monitor Butte Member, and fluvial Shinarump Member. Middle and lower parts
of the Chinle contain plant debris and silicified logs, sparse thin lenses of coaly mudstone, calcite sep-
tarian nodules, green and purple aphanitic limestone clots or nodules as much as 1 ft in diameter, and
possible layers of magadiite. Many clay-rich units weather to popcorn surfaces, reflecting high content
of swelling clay. Sandstone and conglomerate of the Shinarump Member contain uranium and copper
minerals in channels at the base of the Chinle Formation. Pebbles in the Shinarump are composed of
milky (vein) and rose quartz and sparse pyritic smoky quartz derived from a Precambrian source
terrain. Base of formation is unconformable on the Moenkopi Formation. Top of formation is marked
by the cliffy Hite Bed composed of gray and red, fine- to coarse-grained, micaceous, potassium feld-
spar-bearing quartzose sandstone and conglomeratic sandstone that is commonly Liesegang banded
with manganese and iron oxides. Thickness ranges from 485 to 1,055 ft but averages between 700
and 800 ft near Blue Lizard mine in Red Canyon

Upper part of Moenkopi Formation (Middle? and Lower Triassic)—Cliffy and ledgy, slope-forming
shallow-marine and tidal-flat sandstone, reddish brown to pale red, thin to thick bedded, very fine to
fine grained, interstratified with reddish-brown siltstone; grains are predominantly subangular to sub-
rounded quartz and potassium feldspar; predominant cement is carbonate and opaline silica and
minor gypsum; some cross-stratified and ripple-laminated beds. Base of unit is conformable on Hos-
kinnini Member of the Moenkopi and unconformable on Organ Rock Tongue of Cutler Formation
where the Hoskinnini is absent. Thickness ranges from 200 to 300 ft

Hoskinnini Member of Moenkopi Formation (Triassic?)—Knobby cliff-forming marginal marine sand-
stone, pale to moderate reddish brown, poorly sorted, very fine to coarse grained, interbedded with
grayish-orange sandstone. Hoskinnini Member is unconformable on the Organ Rock Tongue of the
Cutler Formation. Thickness ranges from about 50 ft in the eastern part of the map area to a wedge
edge north of Chocolate Drop in Red Canyon

Organ Rock Tongue of the Cutler Formation (Lower Permian)—Steep, ledgy, slope- to cliff-forming
marginal marine micaceous siltstone and micaceous silty fine-grained sandstone, reddish brown to
grayish red, interbedded, horizontally stratified. Base of Organ Rock Tongue not exposed in map area;
maximum exposed thickness about 85 ft

NOTE: Precise ages have not been established for Glen Canyon Group rocks in southeastern Utah. In this report, the
Early Jurassic age assignment for the entire Glen Canyon Group (Wingate Sandstone, Kayenta Formation, and Navajo
Sandstone) reflects a concensus of several active workers whose opinions are based on evaluation of available regional
stratigraphic evidence. Lack of age-diagnostic fossils in Glen Canyon Group rocks of southeastern Utah precludes any
positive age assignments

Contact—Dashed where inferred; dotted where concealed; base of Chinle Formation dotted in Red
Canyon where concealed by talus breccia and landslide debris

High-angle fault—Dashed where inferred; dotted where concealed. U, upthrown side; D, downthrown
side; ball and bar on downthrown side; displacement (in feet) shown where measured

Lineament from aerial photographs

Strike and dip of beds—Determined by a computerized photogrammetric method using a series of
measured points on an outcropping planar bed automatically fitted to a least-square adjustment;
accuracy of dip measurement is about 0.2°

Vertical joint—Showing strike

Mine adit
Rock quarry or mine
Prospect pit

Channel—Showing trend; at base of Chinle Formation; dashed where inferred (from Thaden and
others, 1964) :

Thin (<40 in) carbonate lenses within Navajo Sandstone—Shown by compact stipple; in cliff expo-
sures, shown as irregular line; small areas labeled “c”; numbered to show relative stratigraphic posi-
tion, where known; lenses occur on interdune planar surfaces

Planar surfaces within Navajo Sandstone—Shown by open stipple; in cliff exposures, shown as irregular
line; small areas labeled “p”

Drill hole for petroleum exploration—Dry and abandoned
Paved highway
Gravel or dirt road

deep. motorcycle, or foot trail
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LEVELS OF CERTAINTY

A Available data not adequate

B Data indicate geologic environment and
suggest level of resource potential

C Data indicate geologic environment, give
good indication of level of resource
potential, but do not establish activity
of resource- forming processes

D Data clearly define geologic environment
and level of resource potential and
indicate activity of resource - forming

processes in all or part of the area

Diagram showing relationships between levels of mineral resource

potential and levels of certainty. Shading shows levels that apply to

this study area



